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(57) Abstract 

A cashieriess shopping store (10) including 
portable RF shopping terminals (34) carried by 
shoppers. Bar codes on purchased items are scanned 
using an RF shopping terminal before being placed 
in a shopping cart (210). The shopping cart detects 
the weight of items placed therein and conveys the 
weight information to the RF shopping terminal 
over an RF communications link. The RF shopping 
terminal compares the weight information received 
from the shopping cart with the weight information 
read from the bar codes. If the weight information 
does not correlate, the RF shopping terminal signals a 
controller (52) to activate an alarm. When the shopper 
wishes to pay for the purchased items, the shopping 
cart is wheeled to a cashieriess checkout station (24). 
A lifting unit (304) lifts the shopping cart to detect 
the weight of the purchased items and conveys the 
weight information to the RF shopping terminal. The 
RF shopping terminal again compares the weight 
information received from the lifting unit with the total 
weight information read from the scanned bar codes. 
If the weight information correlates, the RF shopping 
terminal prompts the shopper to enter a debit, credit or 
smart card into a card reader therein. Once the card is 
read, the RF shopping terminal prompts the shopper t 
enter a PIN or password and then generates a financial 
transaction request The financial transaction request 
is conveyed to a network controller (314) over an 
RF communication link The network controller in 
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the shopper to leave with the purchased items. 
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WO 98/44462 PCT/CA98/00280 

CASHIERLESS SHOPPING STORE AND 
COMPONENTS FOR USE THEREIN 

TECHNICAL FIELD 

The present invention relates to shopping stores an in particular to a 
cashierless shopping store and components for use therein. 

5 BACKGROUND ART 

Grocery shopping is a task performed by virtually every household at 
least on a weekly basis but unfortunately can be time consuming and frustrating. 
When grocery shopping, a shopper typically obtains a cart and then proceeds to walk 
along the various aisles in the grocery store looking for items on the shelves to be 

10 purchased. As a shopper selects items from the shelves, the items are placed or tossed 
into the basket of the shopping cart. 

Once the shopper has finished shopping, the shopper proceeds to a 
checkout counter. At the checkout counter, the shopper must unload the items in the 
basket of the shopping cart and place the items on a conveyor belt. A cashier at the 

15 checkout counter controls movement of the conveyor belt to bring the items towards a 
cash register and/or a bar code scanner. The cashier then either enters the price or 
price code of each item into the cash register or scans the bar code on each item via 
the bar code scanner and then places the items in disposable plastic or paper bags. 
Once all of the items have been processed and bagged, the cashier totals the purchased 

20 items so that the shopper can pay for them. After payment has been made, the shopper 
can leave the grocery store with the bags of purchased items. 

Unfortunately, this method of shopping has several drawbacks. In 
particular, when the shopper is walking the aisles looking for items, the items to be 
purchased are placed or tossed into the basket of the shopping cart as the items are 

25 taken from the shelves. This often results in perishable or breakable items being 

damaged by later selected items placed or tossed into the basket of the shopping cart. 
Also, items placed or tossed into the basket must be unloaded by the shopper at the 
checkout counter and then placed in bags by the cashier. Since the items must be 
handled several times, the time needed to complete shopping and the risk of damage 

30 to the items is increased. 
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This method of shopping also suffers drawbacks which affect the 
grocery store owner. In particular, it is possible for an individual to fill a shopping 
cart with items and then wheel the shopping cart through an un-manned checkout 
counter without paying for the items. Also, an individual may switch price tags on 
5 items so that a lesser charge is paid for the items. Furthermore, in grocery stores 
where cashiers must enter item prices or price codes, errors may be made and 
incorrect amounts charged to the shoppers. 

In addition to the above-mentioned drawbacks, the use of disposable 
plastic or paper bags to hold purchased items results in significant waste typically 
10 disposed of via landfill. As will be appreciated, improvements to the shopping 
process are desired. 

It is therefore an object of the present invention to provide a novel 
cashierless shopping store and components for use therein. 

15 DISCLOSURE OF THE INVENTION 

Broadly stated the present invention provides a cashierless shopping 
store including portable RF shopping terminals carried by shoppers. Bar codes on 
purchased items are scanned using a RF shopping terminal before being placed in a 
shopping cart. The shopping cart detects the weight of items placed therein and 

20 conveys the weight information to the RF shopping terminal over an RF 

communications link. The RF shopping terminal compares the weight information 
received from the shopping cart with the weight information read from the bar codes. 
If the weight information does not correlate, the RF shopping terminal signals a 
controller to activate an alarm. When the shopper wishes to pay for the purchased 

25 items, the shopping cart is wheeled to a cashierless checkout station. A lifting unit 
lifts the shopping cart to detect the weight of the purchased items and conveys the 
weight information to the RF shopping terminal. The RF shopping terminal again 
compares the weight information received from the lifting unit with the total weight 
information read from the scanned bar codes. If the weight information correlates, the 

30 RF shopping terminal prompts the shopper to enter a debit, credit or smart card into a 
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card reader therein. Once the card is read, the RF shopping terminal prompts the 
shopper to enter a PIN or password and then generates a financial transaction request. 
The financial transaction request is conveyed to a network controller over an RF 
communication link. The network controller in turn conveys the financial transaction 
request to a financial institution for verification and processing. Once processed and 
verified, a verification is transmitted back to the network controller which in turn 
signals a printer to print a receipt and open a gate allowing the shopper to leave with 
the purchased items. 

According to one aspect of the present invention there is provided a 
cashierless shopping store comprising: 

at least one shopping cart into which items to be purchased are placed, 
said at least one shopping cart including means to detect the weight of items placed 
therein and means to transmit detected item weight information over a wireless 
communication link; 

at least one portable wireless shopping terminal to accompany said at 
least one shopping cart and receiving item price and weight information read from 
items to be purchased prior to placement in said shopping cart, said at least one 
shopping terminal also receiving the weight information transmitted over said 
wireless communication link and comparing the read item and transmitted weight 
information to determine if said weights correlate; and 

at least one checkout station including means to detect the total weight 
of items in said at least one shopping cart and means to transmit detected total weight 
information over said wireless communication link to said at least one shopping 
terminal, said at least one shopping terminal comparing the transmitted total weight 
with the sum of read item weights to determine if said total and sum weights correlate. 

According to another aspect of the present invention there is provided a 
method of shopping for items comprising the steps of: 

scanning item price and weight information concerning items to be 

purchased; 

placing scanned items into a shopping cart; 
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detecting the weight of each item as each item is placed in said 
shopping cart; and 

comparing the scanned weight information with the detected weight of 
items placed in said shopping cart to determine if said weights correlate. 
5 In still yet another aspect of the present invention there is provided a 

shopping cart comprising: 

a wheeled carriage; and 

a hopper on said carriage into which items to be purchased are placed, 
said hopper being partitioned into a plurality of compartments, each of said 
10 compartments for receiving a bag into which items may be placed during shopping. 

The present invention provides advantages in that the cashierless 
shopping store allows a shopper to purchase items without the need for a cashier to 
handle and bag the purchased items. Thus, as the shopper shops, items to be 
purchased can be sorted and bagged by the shopper "on the go" avoiding item damage 
15 from occurring. 

Also, the cashierless shopping store inhibits shoppers from leaving the 
shopping store without paying for items as well as inhibits shoppers from switching 
price tags on items. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

An embodiment of the present invention will now be described more 
fully with reference to the accompanying drawings in which: 

Figure 1 is a schematic illustration of a cashierless shopping store in 
accordance with the present invention; 
25 Figure 2 is a perspective view of a radio frequency (RF) shopping 

terminal charging bank for charging radio frequency shopping terminals used in the 
cashierless shopping store of Figure 1 ; 

Figure 3 is a side elevational view of one of the receptacles in the RF 
shopping terminal charging bank of Figure 2; 
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Figure 4 is a perspective view of one of the RF shopping terminals 
illustrated in Figure 3; 

Figure 5 is a top plan view of the RF shopping terminal of Figure 4; 
Figure 6 is a bottom plan view of the RF shopping terminal of Figure 

5 4; 

Figure 7 is a schematic block diagram of the RF shopping terminal of 

Figure 4; 

Figure 8 is a schematic block diagram of a secure module forming part 
of the RF shopping terminal of Figure 4; 
10 Figure 9 is a side elevational view of a shopping cart used in the 

cashierless shopping store of Figure 1 ; 

Figure 10 is a top plan view of the shopping cart of Figure 9; 
Figure 1 1 is a bottom plan view of the shopping cart of Figure 9; 
Figure 12 is a perspective view of a portion of the shopping cart of 
1 5 Figure 9 with a RF shopping terminal thereon; 

Figure 13 is a perspective view of a cashierless checkout station 
forming part of the cashierless shopping store of Figure 1 ; and 

Figure 14 is a schematic block diagram of a central network controller 
forming part of the cashierless checkout station of Figure 13. 

20 

BEST MODE FOR CARRYING OUT THE INVENTION 

Referring now to Figure 1, a cashierless shopping store is illustrated 
and is generally indicated to by reference numeral 10. The shopping store 10 includes 
two one-way entrances 12 and two one-way exits 14 to allow shoppers to enter and 
25 leave the shopping store. Within the shopping store are a plurality of spaced rows of 
shelving 16 defining aisles 18. Non-perishable items are placed on the shelving. 
Bordering the rows of shelving are freezers 20 and produce bins 22 holding perishable 
items such as meats, vegetables and fruits. As is well known, shoppers walk through 
the shopping store and select items to be purchased. A plurality of cashierless 
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checkout stations 24 are also included in the shopping store 10 to allow shoppers to 
pay for purchased items and exit the shopping store 10 by way of one of the exits 14. 

Positioned adjacent each entrance 12 is a radio frequency (RF) 
shopping terminal charging bank 30 (best seen in Figures 2 and 3). The RF shopping 
5 terminal charging bank 30 includes a plurality of rows of holders 32 each of which 
accommodates an RF shopping terminal 34. Each holder 32 has a pocket 36 into 
which an RF shopping terminal 34 is inserted. Electrical contacts (not shown) are 
located within each pocket 36 to establish an electrical connection between the RF 
shopping terminal and a battery charging and charge sensing unit 40 connected to the 
10 holders 32. A flashing LED 42 and a sound generator 44 are housed within each 

holder 32. A locking mechanism is also housed by each holder 32 and includes a pair 
of retractable locking pins 48 which project into the pocket. The locking pins 48 are 
moveable between an extended position where they extend into the pocket 36 and a 
retracted position where they are positioned within sidewalls of the holder 32. The 
15 locking pins 48 are accommodated by holes in the RF shopping terminals 34 when in 
the extended position to inhibit the RF shopping terminals 34 from being removed 
from the pockets 36. 

The battery charging unit 40 charges the batteries in the RF shopping 
terminals held in the pockets 36 and senses the charges held by the batteries. The 
20 battery charging and charge sensing unit 40 is connected to a controller 52 and 

conveys the sensed charged information to the controller 52 so that the RF shopping 
terminal 34 having the most charged battery can be detected. The controller 52 is also 
connected to each locking mechanism and is operable to condition selected locking 
mechanisms to retract the locking pins 48 to allow RF shopping terminals to be 
25 removed from their holders 32. A credit, debit or store honor card reader 56 is also 
connected to the controller 52 to allow the controller to detect the validity of a read 
card and whether the read card carries at least a present minimum of available funds 
before a selected RF shopping terminal 34 is released. 

Referring now to Figures 4 to 7, one of the RF shopping terminals 34 
30 is better illustrated. As can be seen, the RF shopping terminal includes a shock 
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resistant housing 100 formed of butadene rubber having an upper surface 102 on 
which are located a display screen 104 and an input keypad 106. A card reader 108 is 
accommodated by the housing and has a card reading slot 1 10 accessible from one 
end of the housing. An RF antenna 1 12 is rotatably mounted on one side of the 

5 housing adjacent the display screen 104. A pointer 1 14 is removably held by a holder 
1 16 on the opposite side of the housing and is attached to the housing 100 by a 
flexible helical coil 1 18. 

The display screen 104 is partitioned and includes a touch-sensitive 
bill-board 104a to present visually, store specials, rewards and announcements as well 

10 as shopper selectable icons 104b to allow the shopper to complete financial 

transaction requests. The display screen 104 also includes a financial transaction 
display area 104c functionally divided into unsecured and secured display areas as 
will be described. 

Locking plates 120 are provided on opposed sides of the housing 100 - 

1 5 adjacent the keypad 1 06 and are accommodated by recesses therein. Springs (not 
shown) act between the housing and the locking plates 120 to bias the locking plates 
to an outer extent. The locking plates can however be pushed into the recesses against 
the bias of the springs. Each locking plate 120 has a hole 122 therein to receive a 
locking pin 48 as well as a locking pin on a shopping cart as will be described. & 

20 On the back of the housing 100 behind the keypad 106 is a removable 

plate 124 behind which is located a rechargeable battery 125 (see Figure 7). A 
rotatable laser bar code scanner 126 is positioned on the back of the housing above the 
plate 124. The laser bar code scanner 126 is rotatable between three detented 
positions to allow the direction in which bar codes on items to be purchased are to be 

25 scanned, to be selected by shoppers. 

Within the RF shopping terminal 34 is a motherboard on which the 
internal electronic components of the RF shopping terminal are mounted. The 
internal electronic components are separated into a main module 150 and a secure 
module 152 for security reasons. The main module 150 includes a RF transmit- 

30 receive (Tx-Rx) interface 1 60, a card reader interface 162 and a laser bar code scanner 
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interface 164. A main central processing unit (CPU) 166 is connected to the 
interfaces to control their operation. The RF Tx-Rx interface 160 is connected to an 
RF modem (not shown) which in turn is connected to the antenna 1 12. Flash memory 
168 and static random access memory (SRAM) 170 are also connected to the CPU 
5 166 and store start-up routines, interrupt handlers, I/O routines, applications programs 
etc. 

The secure module 152 provides for cryptographic services and 
security to guard against software tampering that could result in card personal 
identification numbers (PIN) or passwords from being accessed. The secure module 

10 includes an encapsulated one-time programmable (OTP) secure integrated circuit (IC) 
device 176 and an auxiliary RS 232 interface 178. The secure IC device includes a 
CPU 179, read only memory (ROM) 180, random access memory (RAM) 182 and 
keypad and display interfaces 1 84 and 1 86 respectively to allow the secure IC device 
176 to control operation of the display and keypad. The ROM 180 stores a secure 

1 5 operating system comprising cryptographic security services, display and keypad 

control and communications control with the main module 1 50. The RAM 1 82 stores 
cryptographic keys and passwords and provides for operating system workspace. 

The secure module 152 controls the display in a manner so that 
information displayed in secured display area of area 104c is controlled solely by the 

20 secure module 1 52 while information displayed in the unsecured display area of area 
104c is controlled by the secure module 152 in conjunction with the main module 
150. 

The main and secure modules 150 and 152 receive power from the 
rechargeable battery 125 in the usual manner. A backup battery 190 is provided to 

25 protect against inadvertent power loss and consequent loss of data stored in SRAM 
170 and RAM 182. A phptosensor 192 is also provided on the motherboard and is 
connected to the secure IC device 176. If the integrity of the housing 100 is 
compromised and the interior of the housing exposed to light, the photosensor 192 
triggers the secure IC 1 76 device to clear the cryptographic keys stored in RAM 1 82 

30 to inhibit an intruder from acquiring the cryptographic keys. 
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The controller 52 downloads product location information and special 
pricing information to the RF shopping terminals 34 via the RF communications link. 
This allows a shopper to enter their shopping list into the RF shopping terminal 34 via 
the touch-screen. The RF shopping terminal in turn sorts the shopping list into order 

5 based on aisle location. Also, the RF shopping terminal 34 can display special pricing 
information as a shopper walks through the various aisles. 

Positioned adjacent each RF shopping terminal charging bank 30 is a 
grocery cart storage area 200 from which a shopper may take a shopping cart 210. 
Figures 9 to 12 best illustrate one of the shopping carts 210. As can be seen, the 

10 shopping cart 210 includes a wheeled undercarriage 212 on which a hopper 214 is 
disposed. The upper surface of the undercarriage is configured to inhibit lateral 
movement of the hopper 214 with respect to the undercarriage. A load cell 216 
having an RF communications module therein is centrally positioned on the upper v 
surface of the undercarriage 212 to detect the weight of the hopper 214. Extending 

15 upwardly from the undercarriage behind the hopper is a child support frame 218. 
Child support frame includes upright front posts 220 and rearwardly inclined back 
posts 222. The tops of the posts 220 and 222 are joined by a rectangular ring 224. 
Intermediate posts depend from the rectangular ring 224 between the front and back 
posts. A seat 226 and foot rests 228 extend between the intermediate posts and are c 

20 welded to them. A play-panel 230 extends upwardly and forwardly of the arm of the 
ring 224 spanning the front posts 220. A curved handle 232 is secured to the arm of 
the ring 224 spanning the back posts 222. An RF shopping terminal holder 240 
similar in configuration to the holders 32 is mounted on the handle 232. 

The hopper 214 is divided into a plurality of compartments 244 by 

25 internal walls 246. The compartments 244 are designed to receive and retain 

polyvinyl, soft-walled, reusable bags 248. The bags 248 are generally rectangular in 
plan and include opposed handles 250 adjacent their upper rims. Each bag 248 also 
includes opposed retaining clasps 252 adjacent its upper rim to allow the bag to be 
clipped to the internal walls 246 defining a compartment and maintain the bag in an 

30 open condition. 
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The RF shopping terminal holder 240 includes a pocket 260 into which 
an RF shopping terminal 34 is inserted. Locking pins (not shown) are provided on the 
interior sidewalls of the holder and are positioned so that they are accommodated by 
the holes 122 in the locking plates 120 of an RF shopping terminal when the RF 

5 shopping terminal is inserted into the pocket 260. The sides of the holder are however 
shaped to provide access to the locking plates when the RF shopping terminal is in the 
pocket. In this manner, the locking plates 120 can be pushed into the recesses to 
move the holes beyond the locking pins and thereby allow the RF shopping terminal 
34 to be lifted from the holder 240. 

10 Referring now to Figures 13 and 14, one of the cashierless checkout 

stations 24 is shown. As can be seen, the checkout station includes a counter 300 to 
one side of a checkout aisle 302. A photosensor 303 is accommodated by the counter 
300 to detect the presence of a shopping cart 210 at the checkout station 24. A lifting 
unit 304 having a pair of extendible arms to engage and lift a hopper 214 from a 

1 5 shopping cart undercarriage 21 2 is provided in the side of the counter 300 and is 

responsive to the photosensor 303. A load cell 306 is associated with the lifting unit 
304 to detect the weight of the lifted hopper. An RF communications module 308 is 
responsive to the load cell 306 to transmit hopper weight information to the RF 
shopping terminal 34 on the shopping cart. A gate 310 having a moveable arm 3 12 is 

20 responsive to a central network controller 314 and an RF shopping terminal return 
docking port 316 and moves to an open condition after the items have been purchased 
by the shopper and the RF shopping terminal 34 is returned to the docking port. A 
printer 318 prints a receipt for the shopper to sign acknowledging the verification of 
the financial transaction. 

25 Referring now to Figure 1 4, the central network controller 3 14 is better 

illustrated. As can be seen, the central controller 3 14 is powered by a power supply 
400 connected to AC mains. The central network controller 314 includes a CPU 
motherboard with a main microprocessor 402 and associated memory 404. The main 
microprocessor 402 is connected to an RF modem 406 having an antenna 408 for 

30 establishing an RF communications link with the RF shopping terminals 34. An 
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interface 410 to DATAPAC 3101 and 3201 and other data link protocols is connected ' 
to the main microprocessor to allow the controller 314 to access dial-up leased 
telephone lines. An ISDN board may optionally be provided. A serial RS232 
interface 412 is connected to the main microprocessor 402 to allow updates to 
5 software used by the controller 3 14 to be downloaded. 

The central network controller 314 functions as a gateway between the 
RF shopping terminals 34 and the network interface leading to a host computer at a 
financial institution. The central network controller 314 forms a transparent link for 
financial transaction requests generated by the RF shopping terminals. In particular, 
10 the central network controller 314 collects financial transaction requests from the 
individual RF shopping terminals 34 when a shopper wishes to pay for purchased 
items and forwards them to the host computers at the appropriate financial 
institutions. Specifics of the central controller initialization and communications 
protocol can be found in PCT Application Serial No. PCT/CA96/00104 filed on 
15 February 22, 1996. 

Shopping in the grocery store and the operation of the components 
therein will now be described. When a shopper enters the grocery store 10, the 
shopper passes through one of the one-way entrances 12. After passing through the 
entrance, the shopper proceeds to the RF shopping terminal charging bank 30. Once at 
20 the RF shopping terminal charging bank 30, the shopper inserts their credit, debit or 
smart card into the card reader 56. The card reader in turn reads the inserted card and 
conveys the read card data to the controller 52. The controller 52 examines the read 
card data to check the validity of the read card and whether the read card carries the 
required preset minimum amount of funds. 
25 If the read card is valid and carries at least the preset minimum amount 

of funds, the controller 52 actuates the locking mechanism associated with the holder 
32 in the RF shopping terminal charging bank which holds the most charged RF 
shopping terminal 34. Once actuated, the locking mechanism retracts the locking pins 
48 so that they move out of the holes in the locking plates 120 allowing the RF 
30 shopping terminal 34 to be lifted out of the holder 32. At the same time, the controller 
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52 causes the LED 42 associated with that holder 32 to flash and sounds the sound 
generator 44 causing it to beep. In this manner, the shopper is notified of the position 
of the RF shopping terminal 34 to be removed from the RF shopping terminal 
charging bank 30. 

5 After the shopper has taken the RF shopping terminal 34, the shopper 

selects a shopping cart 210 and snaps the RF shopping terminal 34 into the pocket 260 
of the holder 240 on the handle 232. The locking pins on the internal sidewalls of the 
pocket extend into the holes 122 in the locking plates 120 to inhibit accidental 
removal of the RF shopping terminal 34 from the holder. The shopper then places 

10 bags 248 into one or more of the compartments 244 in the hopper 214 and clips 

opposed sides of the bags to the internal walls 246 via the clasps 2S2 to maintain the 
bags open. The shopper is then ready to shop by walking along the aisles 18 and 
selecting items to be purchased. 

When an item is to be purchased, the shopper scans the bar code on the 

15 item using the laser bar code scanner 126 before placing the item into the desired bag 
within the hopper 214. Once the item has been placed into the hopper, the load cell 
216 beneath the hopper detects the increase in the weight of the hopper. The load cell 
216 in turn transmits this weight information to the RF shopping terminal 34 which 
compares the weight information received from the load cell with the item weight 

20 information read from the bar code on the item. If the comparison does not correlate, 
the RF shopping terminal transmits an alarm signal to the controller 52 which in turn 
sounds an alarm. If the comparison correlates, the shopper simply continues 
shopping. 

If the shopper changes their mind and wishes to return a scanned item 
25 back onto a shelf 16, the shopper removes the item from the hopper. When this is 
done, the load cell 216 detects the decrease in weight of the hopper and transmits the 
weight information to the RF shopping terminal. Once the weight information has 
been received from the load cell, the RF shopping terminal 34 starts a timer. The 
shopper is then required to scan the bar code of the item to be returned before the 
30 timer expires by pressing a return item command key on the keypad 106 and scanning 
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the bar code via the laser bar code scanner 126. If the item weight information in the 
scanned bar code correlates with the weight information received from the load cell 
216 and the timer has not expired, the timer is stopped and the shopper can continue 
shopping. If the weight information in the scanned bar code does not correlate with 

5 the weight information received from the load cell or if the timer expires before the 
bar code is scanned, the RF shopping terminal 34 transmits an alarm signal to the 
controller 52 which in turn sounds the alarm. As will be appreciated, by monitoring 
items placed into and removed from the hopper 214 by scanning the bar codes on the 
items and detecting the change in weight of the hopper, the RF shopping terminal is 

10 able to detect if items scanned by the laser bar code scanner 126 are different than 
items placed into and removed from the hopper. 

When the shopper has finished shopping, the shopper wheels the 
shopping cart 210 to one of the cashierless checkout stations 24. The shopping cart is 
positioned in the aisle 302 so that the hopper 214 is in front of the lifting unit 304 and 

1 5 detected by the photosensor 303. Once detected, the lifting unit extends the arms and 
lifts the hopper. The load cell 306 in turn detects the weight of the hopper and 
conveys the weight information to the RF shopping terminal 34. The RF shopping 
terminal compares the received total item weight information with the accumulated 
weight information calculated from the read bar codes. If the weight information ~, 

20 correlates, the RF shopping terminal prompts the user to enter a debit, credit or smart 
card into the card reader 108. Otherwise, the RF shopping terminal transmits an alarm 
signal to the controller 52 which in turn sounds the alarm. 

Once the debit, credit or smart card is inserted and read by the card 
reader 108, the RF shopping terminal prompts the shopper to enter a PIN or password 

25 using the input keypad 106. The RF shopping terminal does not display the entered 
PIN or password and encrypts the entered data to inhibit the data from being accessed 
by unauthorized parties. The RF shopping terminal 34 then generates a financial 
transaction request which includes the entered PIN or password together with total 
purchase price of the items scanned into the RF shopping terminal. The financial 
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transaction request generated by the RF shopping terminal is then transmitted to the 
central network controller 314 via an RF communications link. 

The central network controller 310 receives the financial transaction 
request and establishes a link to a financial institution via the interface 310. Once the 

5 link is established, the financial transaction request is relayed to the financial 
institution so that the transaction request can be verified and processed. Once 
processed and approved, the financial institution conveys a verification to the central 
network controller 314 which in turn transmits the verification to the printer 318 so 
that a receipt is printed to confirm that the financial transaction has been verified and 

10 processed. The central network controller also provides input to the gate 3 10 so that 
when the RF shopping terminal 34 is placed in the return docking port 3 16, the arm 
312 of the gate is retracted allowing the shopper to wheel the shopping cart 210 
through the checkout station 214. The bags 248 of items can then be lifted from the 
hopper 214 and the shopping cart can be returned to the storage area 200 before the 

15 shopper exits the grocery store 10 via one of the exits 14. 

As will be appreciated, the cashierless shopping store allows a shopper 
to purchase items without the need for a cashier to handle and bag the purchased 
items. Thus, as the shopper shops, items to be purchased can be sorted and bagged 
"on the go" avoiding item damage from occurring. 

20 Although a preferred embodiment of the present invention has been 

described, those of skill in the art will appreciate that variations and modification may 
be made thereto without departing from the spirit and scope thereof as defined by the 
appended claims. 
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1 . A cashierless shopping store comprising: 

5 at least one shopping cart into which items to be purchased are placed, 

said at least one shopping cart including means to detect the weight of items placed 
therein and means to transmit detected item weight information over a wireless 
communication link; 

at least one portable wireless shopping terminal to accompany said at 

10 least one shopping cart and receiving item price and weight information read from 
items to be purchased prior to placement in said shopping cart, said at least one 
shopping terminal also receiving the weight information transmitted over said 
wireless communication link and comparing the read item and transmitted weight ? , 
information to determine if said weights correlate; and 

15 at least one checkout station including means to detect the total weight 

of items in said at least one shopping cart and means to transmit detected total weight 
information over said wireless communication link to said at least one shopping 
terminal, said at least one shopping terminal comparing the transmitted total weight 
with the sum of read item weights to determine if said total and sum weights correlate. 

20 

2. A shopping store as defined in claim 1 further comprising a central 
controller in communication with said at least one shopping terminal over said 
wireless communication link, said central controller receiving a financial transaction 
request from said at least one shopping terminal and transmitting said request to a 

25 financial institution for approval. 

3. A shopping store as defined in claim 2 wherein said at least one 
shopping terminal signals said central controller when said weights do not correlate, 
said central controller initiating an alarm in response to said signals. 

30 
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4. A method of shopping for items comprising the steps of: 

scanning item price and weight information concerning items to be 

purchased; 

placing scanned items into a shopping cart; 
5 detecting the weight of each item as each item is placed in said 

shopping cart; and 

comparing the scanned weight information with the detected weight of 
items placed in said shopping cart to determine if said weights correlate. 

10 5. The method of claim 4 further comprising the step of comparing the 

lotal weight of items placed in said shopping cart with the sum of read item weights to 
determine if said weights correlate. 

(>. A shopping cart comprising: 

1 5 a wheeled carriage; and 

a hopper on said carriage into which items to be purchased are placed, 
said hopper being partitioned into a plurality of compartments, each of said 
compartments for receiving a bag into which items may be placed during shopping. 

20 7, A shopping cart as defined in claim 6 further comprising a weight 

sensor to detect the weight of items placed in said hopper. 

8. A shopping cart as defined in claim 7 wherein said hopper is 
removably supported on said wheeled carriage, said weight sensor including a load 

25 cell on said wheeled carriage and on which said hopper rests. 

9. A shopping cart as defined in claim 8 wherein said load cell includes a 
wireless communication module to transmit detected weight information over a 
wireless communication link. 

30 
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If the weight information correlates, the RF shopping 
terminal prompts the shopper to enter a debit, credit or 
smart card into a card reader therein. Once the card is 
read, the RF shopping terminal prompts the shopper to 
enter a PIN or password and then generates a financial 
transaction request The financial transaction request 
is conveyed to a network controller (314) over an 
RF communication link. The network controller in 
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verification is transmitted back to the network controller which in turn signals a printer (318) to print a receipt and open a gate allowing 
the shopper to leave with the purchased items. 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


AM 


Armenia 


Fl 




AT 


Austria 


FR 


Prance 


AU 


Australia 


GA 


Gabon 


AZ 


Azerbaijan 


GB 




BA 


Bosnia and Herzegovina 


GB 


Georgia 


BB 


Barbados 


GH 


Ghana 


BE 


Belgium 


GN 


Guinea 


BF 


Burkina Paso 


GR 


Greece 


BG 


Bulgaria 


HU 


Hungary 


BJ 


Benin 


IB 


Ireland 


BR 


Brazil 


IL 


Israel 


BY 


Belarus 


IS 


Iceland 


CA 


Canada 


IT 


Italy 


CF 


Central African Republic 


JP 


Japan 


CG 


Congo 


KB 


Kenya 


CH 


Switzerland 


KG 


Kyigyutan 


a 


Cdte d'lvoire 


KP 


Democratic People's 


CM 


Cameroon 




Repubtk of Korea 


CN 


China 


KR 


Republic of Korea 


CU 


Cuba 


KZ 


Kazakhstan 


CZ 


Czech Republic 


LC 


Saint Lucia 


DE 


Germany 


U 




DK 


Denmark 


LK 


Sri Lanka 


EE 


Estonia 


LR 


Liberia 



LS 


Lesotho 


SI 


Sldvenia 


LT 


Lithuania 


SK 


Slovakia 


LU 


Luxembourg 


SN 


Senegal 


LV . 


Latvia 


sz 


Swaziland 


MC 


Monaco 


TD 


Chad 


MD 


Republic of Moldova 


TG 


Togo 


MG 


Madagascar 


TJ 


Tajikistan 


MK 


The former Yugoslav 


TM 






Republic of Macedonia 


TR 


Turkey 


ML 


Mali 


TT 


Trinidad and Tobago 


MN 


Mongolia 


UA 


Ukraine 


MR 


Mauritania 


UG 


Uganda 


MW 


Malawi 


US 


United States of America 


MX 


Mexico 


uz 


Uzbekistan 


NE 


Niger 


VN 


Viet Nam 


NL 


Netherlands 


YU 


Yugoslavia 


NO 


Norway 


zw 


Zimbabwe 


NZ 


New Zealand 






PL 


Poland 






FT 


Portugal 






R 


Romania 






RU 
SD 
SE 


Russian Federation 

Sudan 

Sweden 






SG 


Singapore 







BNSDOCIO <WO 9844462A3J_> 



INTERNATIONAL SEARCH REPORT 



Irrtc ional Application No 

PCT/CA 98/00280 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 G07F7/00 G07F7/02 G07G1/00 A47F9/04 



According to international Patent Classification pPC) or lo both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification sy moots) 

IPC 6 G07G G07F G01G A47F 



Documentation searched other than minimum documentation to the extent that such documents are included in the tietds searched 



Electronic data base consulted dunng the international search (name of data base and. where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



EP 0 654 477 A (FUJITSU LTD) 24 May 1995 
see abstract; claims 1-26 
see page 5, line 16 - page 30, line 26; 
figures 1-8,11-24 

WO 91 19961 A ( DAN SAM HOLDINGS LTD) 

26 December 1991 

see the whole document 

ANONYMOUS: "Grocery Buggy" 

IBM TECHNICAL DISCLOSURE BULLETIN, 

vol. 6, no. 31, November 1988, page 399 

399 XP002013065 

see the whole document 

GB 2 068 132 A (WRIGHT L H;CLYNE N 
STURGEON P L) 5 August 1981 
see the whole document 

-/-- 



1,3-8 



1,4,5 



1-5 



6-9 

1,3-5,8, 
9 



Further documents are Med m the continuation of box C. 



Patent family members ate listed in annex. 



* Special categories of cited documents : 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" aartier ctocunw* but published on or after the international 

filing date 

"L* document which may throw doubts on priority ctatm<s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhtttion or 
other mean* 

"9- document pubfishad prior to the rtemattonaj Wng date but 
later than the prtonty data claimed 



T later document published after the international filing date 
or pnonty data and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X- document of particular relevance; the ctaimed invention 
cannot be considered novel or cannot oe considered to 
involve an inventive step when the document is taken alone 

-Y" ctocument of particular relevance; the ctaimed invention 
cannot be considered to involve an inventive step when the 
document Is combined with one or more other such docu- 
ments, such combnatton being obvious to a person skilled 
in the art 

"4" docurnent member of the same patsnt famiry 



Date of the actual completion of the international search 



4 December 1998 



Date of mailing of the international search report 



15/12/1998 



Name and mating address of the ISA 

European Patent Office, P.B. 5818 Patenttaan 2 
HL • 2280 HV Rljswijk 
Tel. (+31-70) 34O-2O40, Tx. 31 651 apo ni, 
Fax: (+31-70) 340-3016 



Authorized officer 



Gulvol, 0 



Forni PCTrtSA/210 (moot* *w«Q (July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



Inti iontf Application No 

PCT/CA 98/00280 



C.<Conttnu«tion> DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 3 749 191 A (ASHEN R ET AL) 

31 July 1973 

see the whole document 

PATENT ABSTRACTS OF JAPAN 

vol. 015, no. 099 (P-1177). 11 March 1991 

& JP 02 309494 A (TOKYO ELECTRIC CO LTD), 

25 December 1990 

see abstract 

WO 96 26505 A (OMEGA DIGITAL DATA INC 
;C0VELEY MICHAEL (CA)) 29 August 1996 
cited 1n the application 
see abstract; claims; figures 



1,3-9 



1-9 



1,2 



Foim PCT/rSAAlO ( um ii w ion of second tfwet) (JiJy lOffi) 

. <WO 9644462A3_I_> 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

•nformation on patent family nwmbw i 



Inte onal Application No 

PCT/CA 98/00280 



Patent document 
cited in searcfi report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



EP 0654477 



24-05-1995 



JP 



7141569 A 



02-06-1995 



W0 9119961 


A 


26-12- 


1991 


AU 


7979991 


A 


07-01-1992 

w / W X X 7 7 X» 










AU 


7980001 


A 


07-01-1992 










AU 


7983791 

/ 7UJ / 7 X 


A 


07-01-1992 

V / VX 1 ^ 










WO 


9119962 


A 


26-12-1991 










WO 


9120058 


A 


26-12-1991 


GB 2068132 


A 


05-08- 


1981 


US 


4373133 


A 


08-02-1983 


US 3749191 


A 


31-07- 


■1973 


NONE 








WO 9626505 


A 


29-08- 


•1996 


AU 


4661396 


A 


11-09-1996 










CA 


2213336 


A 


29-08-1996 










CN 


1176011 


A 


11-03-1998 










EP 


0811210 


A 


10-12-1997 



Fdim PCT/ISA«10 (patam tam* annas) <JUy 1 MO) 

9NSDOC10" <WO 98AX462A3 t > 



